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(54) HYDRAULIC CONTROL DEVICE FOR AUTOMATIC TRANSMISSION OF VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flow rate 
corresponding to indicated pressure in precharge 
control for filling a friction engaging element to be 
fastened with oil and to perform the precharge at 
the maximum flow rate. 

SOLUTION: A total flow rate of the oil that can be 
supplied to the release side and the fastening side 
is obtained (S4) by subtracting a flow rate (S2) 
necessary for supply to a torque converter or the 
like and a leakage rate (S3) from a rate of discharge 
(S1 ) from an oil pump, and the target flow rate for 
the precharge control of the friction engaging 
element on the fastening side is obtained (S6) by 
subtracting a rate of inflow (S5) to a friction 
engaging element on the release side from the total 
flow rate. Based on the target flow rate and oil 
temperature, a target oil pressure for the 
precharge is set (S8). 
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->t, MEVby-f HcOiEKjTo.-T-'f DUTYi, V 

\sja Y<nwmMM. i (A) \,z^mth. sc. fftav 
wy>f k<ob»«si (a) ai7ic^-rj;^^x 

-y;WcJ:-5T. Vl//^f r-'<7)tR^l7jFsol (Kgf) IC^ 
[0072] d<IT\ X7-^A>73 2(i. 118C 
^©5I7J (TOOJ) Fsol (Kgf) RXfyi-WyfM 
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[00 7 3] m-oX, xr i Jy^3 9^-fe-y hifS£F 
set (Kgf) s A7'J>/3 9cO«£fci5gSSc2rKx. ? 7 -y 
^iftff 5-Real-Pc, 7 -f - HAn?*4«ftfflt4xr- 
/VsVl'73 2i0H«SrAfbi:-r.g»i. 
Fset+Kx • X = Fsol+Real-Pc ■ Afb 

SfllX (cm) 

X= ( Fsol+Real-Pc • Afb-Fset) /Kx 
[0074]^, 9 5 -y f-aHfflleal-Pc<0»ffifc:o^T 
(cm) Sr^ibSi:. VW-f l<A';^2 4<«ni»A 

(«ffift»n^)iHPiS«) &. yi//-f KSEtiax (c 

m) -frhi&bh* 

[0075] H 1 9 fc^rr J: o fc. ^ » V 



*£«LTfe&, ^tiwi/y^f Fsaatx*wE 

[0076] — #. «r£«6A«*Q s fc*aj-*-Sfc*>*> 
( 1 ) *tefc»t4a*fiR»C{i. H2 0^n^Ht 

*>ttie ju * . z co&mu t mmm < m t tr so-c ) 

[0077] -t , (^x(f80'C ) T'cTJggS 

(7W>f KPtliiSgfi) Qc, ^7-yf-vAffiReal-PcS. 
IX J? 7 T* ( 2 ) ~ ( 7 ) <oabfc&«=*£ 

[0078] 



Mc • AAYc+C c ■ AYc+Kc 

Vc=Vo+Ac • Yc ••• ( 3) 
Qs-Qc=Vc/K ■ AReal-Pc •■ 
Qc=Ac ■ AYc ••• ( 5 ) 
Real-Pc = £ (AReal-Pc) ••• (6) 
Total-Qc=L (Qc ) ••• ( 7 ) 
_k#C, Yctt^^yf^CflJKcn). AYcii^7-y 
f-^fijtotafciNt (cm/lOmsec) x AAYc{i^7-y^ 
gEfiJI<0^a>ffi«St^ffi (cn/lOmsec*) , Acti?7-y 
f^M^ffiffll(ci ! ), CcttSHKRR. Mcii? 

7 7ffxhySl (Kg) N Kci±^77ftxbyif 

ia^R (Kg/cm) . K«flc«3i1ifi&& (Kgf /cm*) . Vc 

(cm) . Total -QcteSStyW'f >qtfflaUt. AReal-P 
ci£?7-y^ftJE^«7HIs Volifcfl»g*(cc) T* 



(Yc+Yco) = 
Ac • AReal-Pc 

(4) 



(2) 



[00 79] ft, ^?.yf^hVSffffi«Ac, » 

SiVo, ?77ffXhyflMc. ^77f«h 

ytt'fcSfStK c , ?77f^h >W&^ y hSEtfcYco 
[00 80] ticS®tt«ifcKfi, i«IJ:Lt4 

K = Vo/ ( Vo -Total-Qc) - AReal-Pc 

0 1 4 <7fflW7v ••/ 9W>Ztf$ i -5 ic, mfiE ( 4 ) 5& 

ase* (vi^y>f h'ttttjat) Qc five, ikmw 

al-Pc*»*^to £ CD? 7 -y -Hiff^SiWtti AReal-Pc 
Zm#-f$>ZtT\ 97»,+tim*a\-Vcim*>b1X 
h. 

[0081] ( 2 ) *K*3fl4«firS*tt, 

Mc • AAYc=Ac - AReal-Pc-Cc • AYc-K 



c • (Yc+Yco) 

bWZWiZ.&ZbtfX2. HKMc • AAYc*i$ 
ft fefttUf , ? 9 -y f - t°X V- y^*M c tiKfcKOttT* 
5j&»£>, AAYc#**£>&il.&. 
[0 0 82 ] -cLT. AAYc*W4H-Si tTAYc 
*i*J6f>ix. AYc2rg[7>-t&<Ii:TYc*i*toA>tl 
6. AYc^ft^t, ^•yf-t'Xh^jEffiflt 
A cjiSftKOfir** miB ( 5 ) itfrt>9*7v& 

asAass (vw^f h q±aja* ) q c htth . 

[0083] AYcH, ( 2 ) 3StCjfc3;fl5j! 

»*g5*tfc(t-g.Cc • AYcWm. Y 
c ( 3 ) ^CtMoT tf* h >1EfaT3Wl:-f *S 

iVc. 5.1^. ( 2 ) iWCtk 2 il £ Mi&^-gj^^io (t S 
Kc • (Yc+Yco) tmfrktlh. 

[0084] ^ 014 «0rn -y ^HT'{i s «^tt^ie 
^)±fcft L/C h' ••/ h T'tf tTJ> 0 . 2^cr> h' . y h^'W 

siifcKtwi, mm.<rmtmx'hzzb &?a-t. ±te 

ftfl»0SSASfUIQ s s6» ^mSIHO SSS** Ibis. UT T 
[0085] ±E*tt<^BJB"C*i, -e<7) t ^ cojggyiT 
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[0086] WTfc*^»2«05ttte»IB<OJ: 0 

ass*) ^^isjgu *wfc*<oe8uta^j«»fflK 

[00 87] 02 l<07a-^-H±«SHEW2<0l8« 

&mtetnf& 7 v ^-imm*7s<t h coTh o . 02 

-/7S2 1-S2 4TIJ. 15f206cO7U--f-*— beo 

Xf^rS l~S4t[BIS{cLT, «aau.iBit-Qeai 

[00 88] Xf77S2 5m Xf'/7S5iBK 

mmm<7)vuy-( v^)^2A\,zw<thmmms. 
q s ) *aw-rs . 

[0089]^f 77S26TI1 BUfSlgsttLimit-Q 

Xf77S2 7tli, ry^-^$rgf^(§JT5GT£ 
#*fctf>OB«aurrgt-Q (cc/sec) Sr. asWSWVc 

[0090] a*a«Tgt-a= [3fc*gft v c ] / [ a 

«ffi*W8«Vctt, 
S JWMR^BSHSfcf S ti # , fflg 3 * 

[ o o 9 1 ] ttz. as^;*^raTgt-TiME(± s gj^MT- 

fcottftV^, W& (ATFM) wetT^jg-r ■& 

ztwnt u\ m& (ATFiss) wcc-tbs** 

^Tgt-TIME2riS^-r-g.^-(C{i. 02 3CStJ:5 
fc:, tt0>fiitt^T^S^aWv>fc*»34r, BS3©S 

[00 92]Xf77S28ril KfieBSa«Tgt-Q 
fcfriB«*&«ri&g^gS*J:^«ll («H=BS»TLfiTgt- 

[ o o 9 3 ] tufe^-f vEBiiMBi, «rea«aaiT«t- 

itHrcttg«a»Tgt-Q£»S £ k a*C*«rV***(C, 

u>m iftwrnwrn.) *m±Zitz>z.oizm.fezti 

[0094] mftMizit. ffi&mz^i&Bcma&um 
&&igt-m±z'msimMtf o txfx-h h k # lea, m 

B^eS*Tgt^*^«rtg^;e£fijjLh-ci5rie®ii* J r 
?x<nmzn.&ztiz> k % eta, flat**** # <it* 



ft*. 

[ 0 0 9 5 ] 5>f yffi$-tM±«iE-r4 k , SgsfEfilimit- 

cosa (ttift^ri&ibtaa) t-c. «*&^rig 

[0096] Xf77S3 0tli, HuieXx-yTS 2 9 
•ClSse ^*CE«WC J: oT»c094 Vffi&ttlEU f£ 

nmkcoy 4 ymz% izmmsmm 2 2 zmw 

[ 0 0 9 7 3 77 S 3 1 vfrSSrt^S^ x 
T77S 3 2Tfct. aSfi*Tgt-Qt*^T 'Jf- 

*r-i?)£ZW&-th. ZLZ. Xf77S3 3T(i < «F 

ML a*W5£l;iLt & k^f77S3 4 s\M& . 

[0098] ±!ESP2<7)H&fel3BT«. SH^WQia^ 

[0099] &&m&k Lfc»3<J0*tt»JB*. 02 5 
co^n -y^0S-#sg Loo, 02 4CO7O— f-v-ht 
«->TKWi-&. XT77S4 1~S44T'«. HUie0 
6C07U— ^•■v—bcOX'rvTS 1^-S4 fcHflttCL 
T. fiSKiLinit-QiilMW*. 

[0 100] Xf77S4 5T-ti, X-r>y7°S5i:R« 

Qs) Sr«»-T*. 

[0101] Xf77S46tll frlKSSiE*LimitH3 
Q s "C*BS«fctt»-BTtt*ft*8S* ( «*fr^ffiik*« 

[0 102] Xf77S4 7T"li. 7'Jf^-y^gf 
^f^T^-^-S^coa^SmTgt-Q (cc/sec) 

77S27t |SI«(C LT 1%g.-th . Xf ■•/ 7* S 
4 8?li. BUIBa®S*Tgt-Qtmfie«^fg«7c»ri» 

fccosn <«ii=B«aatT«t-Q-e»&^riBibfca«) 

[0 103]Xf77S4 9T-<i. Wiail^tJtEtTjB 
JE«±, mfieaSSfL»Tgt-Q*>mie«^^Tt^r±gSfii; 

o t. # < , stttfoBKiBiaSfiQ s co & & -ewmmn a 
[0104] n&mzit, immmmBckft&ffm 
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g£»Tgt-om±TB>rie«ii^ o ott* h t # t a . * 

[0 10 5] 77S5 0m miZX^-/y'S4 9 

*fc«t&-e s & fcKosatwa * , a iiaatrgt-QTWis 
x -y 7* s 5 2 Tit . t a «aatrgt-Q t <b r y 

■tm. 

[02 ] 1uie^3$««tiD(tS*jS«^g*0»JS^« 

[03] frffiai63Bffl«<oajEiM»jfi*^^-rA 
0. 

[04] 8aiea£EMffli^tcfettSVuy-f HA^7<op 
[05 ] !(E»<0®»fc:t}ftSJ«»fl^S*^'t#i.fc: 

[06 ] w. i ^mtmmiz&w&yv i-^-i;Mww* 

[07 ] wkmnrnmizanh ?a >mm/^.y > j>mm, 

[08 ] mm<mm\,z*> v & m&^&mmMcor-- yiv 
£^-rit0» 

[09 ] tt<mmz&fthffl^mhm&<?>T~--7Ar 
[010] m&<oBBizt3i?&Mfowffixd&sxxsiim 
[0in mfc<oBm£&if2>mmsm8tSRm&& 
[01 2] minmffl&miz&ii&yvi-v-ismm* 
[0i 3] 9m<7>mmiiztsvi>vus>t Kaxautoan 

»Wfll*^7*D-y^0. 

[014] SOtwJBIBt: t$»t h 7 y y -^ASM: , 7 5 



0. 

[015] ^i&c0?g«{Cfc(t§ SS7 9 y^-jE^J^V U 

7-r Hfgi&x i-x -r i?)x-7;p^^-r^0. 
[016] mk<nMMizt3ithvi>s4 KffiiftTJL— f- 

[017] mM<r>mm,ziitfhv\/jA Kiganas— v 

U7-f K«§l*07 i — 7*/>**f-«EI. 

[01 8] y w-f hv^rco^a^-c^.y^^Sr^-r 
«®0. 

[019] mmjemz^h wja k3S&— §hph 
[02 0] ^(oje«(c«(t&sut^K<oa[«JM«f»^ 

-f7o-y70„ 

[02 1 ] &2<nmmmi.Z&tt&yV+*-iS&m<7) 

[02 2 ] »2<0KBSfc»SRfc:fett47* 'J x*-s^W»fr 
^-r^JP7O'y70„ 

[02 3] ^^)JBBt:*jJt*«ia--»Bil^«^iaOT' 
-7;t-£^r?-tSt0. 

[024] ms^mmmmi-ztiif^yu^-'jmmco 

[02 5] ^3c7)^Jtff^flltCfc(tl.7''J^-v-^M«$: 
^-f$Jfflirn-y?@. 
[*3=#co|&HJi] 

2-z-mmsm 

2 3-J«WflteSS 
24-yi/y-f hvsvu7 
2 5-3yhn-;i/i-. y h 
2 6— }t&^&-fcV-T 
27-T7-fc/MiilK•fe >"T 
2 8-*aE-feyr 

2 9-7— bVHIte-fe 

3 l-A/l^tfr* 

3 2-X7-^A';l/7* 

3 4-ttBSW- 
3 

3 6 -AttK 

3 8-7-f-Ky\'.y^jiS§ 
3 

Gl. G2-jSL£** 
H/C • ^^79<yf- 

L/C-D-?5yf 

2&4/B-2ai/4^VK7'U-=3iP 
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L&R/B-n-&ijA'-X7l/^ 



[HI] 



[06] 




IN 



Gl 

cm 



rrn 
I cl l i uH " 



S2 



G2 



[02] 





L/C 


L&R/B 


2&4/B 


H/C 


R/C 


L/OWC 


1 


o 


• 








A 


2 


o 




o 








3 


o 






o 






4 






o 


O 






R 




o 






o 





O t»fe 




C START ]) 

S1 \ ^ ~ 

V N 5fcfctttfcft3*# 



S8 ~n i 
SIO-^ +YES 





1 


r 



( END ) 





[05] 
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[010] [011] 




[01 2 ] 



mm 



PC 



mm 





[013] 



Real.Pc 



PL 



mm 



Qs=€A 



(PL-Real.Pc) 
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3 3V58 



[014] 



Vc=Vo+AcXYc 



Vc 



Mc X Yc+CcX Yc+KcX (Yc+Yco)=AcX RealPc 



Qs_~j Qs-Qc=^r XReal.Pc 



RealPc 



Qc 



Qc=AcX^ c 



Real_Pt= S (RealPc) 



Total Qc=Z (Qc) 



Total_Qc 



K= — X RealPc 

Vo-Total_Qc 



Yc 
i — 

Yc 



Real Pc 



[01 5] 



[HI 6] 



y2 



*StoUTY[%] 



xl x2 



y2 



xl x2 
VW-<KE»DUTYlK] 



[01 7] 



[HI 8] 



y2 



BCgfl 



yi 



xl x2 



(Fset) IMf — | I — 1 (Fsol) 
(Kx x x) S| — 1 



(RealPc X A) 



[120] 



[01 9] 



0 xl x2 



CATFm^ 



S9C 

(ATF=80t) 



(*> 



£9 u 

(ATF=80t) 



(C) 
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[02 1 ] 



[023] 



[024] 



C START } 



B21\ 
S22-^ 
823 



S24^ 



* 



G27\ timwsmmsti** 



S20X 



S29 \ 9-r>-ff«jE«R^ 

S30\ 



s32-g ^y^v->^ffiK^ 
3 



S33 



S34 



1 



NO 



C END ^ 




C START } 



f 



T 



S47\ 

| T! " 

S48\T 



t 



S53- 



NO 



LYES 



S54^ 





i 


r 



( END ) 



[022] 



PC 



J* 



A-rvmrn 
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[025] 




anas* 




